
U.S. DEPARTMENT OF THE INTERIOR 
U .S. GEOLOGICAL SURVEY 

BEDROCK GEOLOGIC MAP OF NORTHERN NEW JERSEY 

By Avery Ala Drake, Jr., Richard A. Volkert, Donald H. Monteverde, 
Gregory C. Herman, Hugh F. Houghton, Ronald A. Parker, and 
Richard F. Dalton 

Prepared in cooperation with the 
NEW JERSEY GEOLOGICAL SURVEY 

MISCEllANEOUS INVESTIGATIONS SERIES 
Published by the U.S. Geological Survey, 1996 

ISBN D-b07-8bb41-1 

911' ~~~~'IIUU 111~11 

Ul 

9 
r 
rn 
....... 
..... 
0 
0 
0 
0 
0 



U.S. DEPARTMENT OF THE INTERIOR 
U.S. GEOLOGICAL SURVEY 

TO ACCOMPANY MAP I-2540-A 

BEDROCK GEOLOGIC MAP OF NORTHERN NEW JERSEY 

Avery Ala Drake, Jr., Richard A. Volkert, Donald H. Monteverde, Gregory C. Herman, 
Hugh F. Houghton, Ronald A. Parker, and Richard F. Dalton 

SOURCES OF GEOLOGIC DATA 

(Sources marked by t used in map construction and includes sources of 
conceptual data not shown in the topographic and geologic index) 

tl. Alvord, D.C. , and Drake, A.A. , Jr. , 1971 , Geologic map of 
the Bushkill quadrangle, Pennsylvania-New Jersey: 
U.S . Geological Survey Geologic Quadrangle Map 
GQ-908, scale 1:24,000. 

t 2 . Baker, D.R., and Buddington, A.F., 1970, Geology and 
magnetite deposits of the Franklin quadrangle and part 
of the Hamburg quadrangle , New Jersey: U.S. Geo 
logical Survey Professional Paper 638, 73 p., scale 
1:24,000. 

t 3 . Banino, G.M. , 1967, Geologic map of the Musconetcong 
Valley, Hackettstown, New Jersey: New Jersey Geo
logical Survey unpublished map on file , Trenton, N.J ., 
scale 1:24,000. 

4. Barnett, S.G. , III , 1970, Upper Cayugan and Helderbergian 
stratigraphy of southeastern New York and northern 
New Jersey: Geological Society of America Bulletin, v. 
81 , no. 8 , p. 2375-2402. 

5. ---1976, Geology of the Paleozoic rocks of the Green 
Pond outlier: New Jersey Geological Survey Geologic 
Report Series No. 11 , 9 p. 

t 6. Baskerville , C.A. , 1990, Bedrock and engineering geoloYJc 
maps of New York and parts of Kings and Queens 
Counties, New York, and parts of Bergen and Hudson 
Counties, New Jersey: U.S. Geological Survey Open
File Report 89-462, scale 1:24,000. 

t 7. Baum, J.L. , 1967, The Tranquility Zinc Prospect, Green 
Township, Sussex County, New Jersey: New Jersey 
Zinc Company of Franklin inter-office correspondence 
on file at New Jersey Geological Survey, Trenton , 14 p. 

t 8. Bayley, W.S. , Salisbury, R.D ., and Kummel, H.B. , 1914, 
Description of the Raritan quadrangle , New Jersey: 
U.S. Geological Survey Geologic Atlas Folio 191 , 32 p. 

t 9 . Berry, W.B.N., 1968, Ordovician paleogeography of New 
England and adjacent areas based on graptolites, in 
Zen, E-an , White , W.S ., Hadley, J .B., and Thompson , 
J. B. , Jr. , eds., Studies in Appalachian geology, north
ern and maritime: New York, Interscience Publishers, 
Chap. 2 , p. 23-34. 

10. Boucot, A.J ., 1959, Brachiopods of the Lower Devonian 
rocks at Highland Mills, New York: Journal of Paleon
tology, v. 33 , no. 5, p. 727-769. 

11 . Bouma, A. H. , 1962, Sedimentology of some flysch depos
its; a graphic approach to facies interpretation: New 
York, Elsevier Publishing Co., 168 p. 

t12. Burton, W.C. , and Ratcliffe, N.M., 1985, Attitude , move
ment history, and structure of cataclastic rocks of the 

Flemington fault; results of core drilling near Oldwick, 
New Jersey: U.S. Geological Survey MiscellaneouE" 
Field Studies Map MF-1781. 

r13 . Canace, R.J ., 1980's, New Jersey Geological Survey 
unpublished data . 

t1 4. Canace, R.J ., and Hutchinson , Wayne, 1989, Bedrock 
topography and profiles of valley-fill deposits in the 
Ramapo River valley, New Jersey: New Jersey Geo
logical Survey Geologic Map Series 88-6, scale 
1:25 ,000. 

15. Chadwick, G. H., 1908, Revision of "the New York series"· 
Science, new series, v. 28, p. 346-348. 

t1 6. Chapman, D.F. , 1966, Petrology and structure of the 
Byram Cove synform, Precambrian Highlands, New 
Jersey: New Brunswick, N.J. , Rutgers University, 
unpublished M.S. thesis , 116 p. 

17. Christopher, R.A. , 1979, Normapolles and triporate pollen 
assemblages from the Raritan and Magothy Formations 
(Upper Cretaceous) of New Jersey: Palynology, v. 3, 
p. 73-121. 

18. - --1982, The occurrence of the Complexiopollis
Atlantopollis Zone (palynomorphs) in the Eagle Ford 
Group (Upper Cretaceous) of Texas: Journal of Pale
ontology, v. 56, no. 2, pt. 1, p. 525-541. 

19. Clarke , J .M., 1903, Classification of New York series of 
geological formations: New York State Museum Hand
book 19, 28 p. 

20. Clarke, J.M. , and Schuchert, Charles, 1899, The nomen
clature of the New York series of geological formations: 
Science, new series, v. 10, p. 874--878. 

21. Cobban, W.A. , and Kennedy, W.J., 1990, Upper Ceno
manian ammonites from the Woodbridge Clay Mem
ber of the Raritan Formation in New Jersey: Journal of 
Paleontology, v. 64, no. 5 , p. 845-846. 

22. Cook, G.H. , 1868, Geology of New Jersey: New Jersey 
Geological Survey, Newark, [Trenton], 900 p. 

t 23. Cornet, Bruce, 1977, The palynostratigraphy and age of the 
Newark Supergroup: University Park, Pennsylvania 
State University, unpublished Ph.D. thesis , 527 p. 

124. Dalton, R.F. , 1967- 92, New Jersey Geological Survey 
unpublished data . 

t 25. Dames and Moore, 1981. Preliminary engineering analysis, 
dam and dike faci lities, proposed Hackettstown reser
voir, Hackettstown, New Jersey: Unpublished consult
ant's report for New Jersey Department of Enviromen
tal Protection on file at New Jersey Geological Survey, 
Trenton, unpaginated. 

26. Darton. N.H. , 1894, Geologic relations from Green Pond. 
New Jersey, to Skunnemunk Mountain , New York: 
Geological Society of America Bulletin , v. 5 . 
p. 367- 394. 



2 

t27. Darton , N.H., Bayley, W.S., Salisbury, R.D. , and Klimmel, 
H.B., 1908, Description of the Passaic quadrangle, 
New Jersey-:-New York: U.S . Geological Survey Geo
logic Atlas Folio 157, 27 p. , scale 1:125,000. 

t 28. Davis, R.E., Drake, A.A., Jr. , and Epstein, J.B., 1967, 
Geologic map of the Bangor quadrangle, Pennsylva
nia-New Jersey: U.S. Geological Survey Geologic 
Quadrangle Map GQ-665, scale 1:24,000. 

t 29. Denkler, K.E., and Harris, A.G., 1988, Conodont-based 
determination of the Silurian-Devonian boundary in 
the Valley and Ridge Province, Northern and Central 
Appalachians, in Sando, W.J. , Contributions to pale
ontology and stratigraphy: U.S. Geological Survey 
Bulletin 1837, p. B1-B13. 

t30. Drake, A.A. , Jr. , 1967a, Geologic map of the Bloomsbury 
quadrangle, New Jersey: U.S. Geological Survey Geo
logic Quadrangle Map GQ-595, scale 1:24,000. 

t31. --1967b, Geologic map of the Easton quadran~le, 
New Jersey-Pennsylvania: U.S. Geological Survey 
Geologic Quadrangle Map GQ-594, scale 1:24,000. 

t32. ---1969, Precambrian and lower Paleozoic geology of 
the Delaware Valley, New Jersey-Pennsylvania, field 
trip 1-A, in Subitzky, Seymour, ed. , Geology of 
selected areas in New Jersey and eastern Pennsylvania 
and guidebook of excursions: New Brunswick, N.J. , 
Rutgers University Press, p. 51-131. 

t33. --1978, The Lyon Station-Paulins Kill nappe; the 
frontal structure of the Musconetcong nappe system in 
eastern Pennsylvania and New Jersey: U.S. Geological 
Survey Professional Paper 1023, 20 p. 

34. ---1984, The Reading Prong of New Jersey and eastern 
Pennsylvania; an appraisal of the rock relations and 
chemistry of a major Proterozoic terrane in the Appa
lachians, in Bartholomew, M.J., ed., The Grenville 
event in the Appalachians and related topics: Geolog
ical Society of America Special Paper 194, p. 75-109. 

35. --1991, The High Point Member (Upper Ordovician) 
of the Martinsburg Formation in northern New Jersey 
and southeastern New York, in Drake, A.A., Jr., ed. , 
Contributions to New Jersey geology: U.S. Geological 
Survey Bulletin 1952, p. B1~B9. 

t36. --1992, Bedrock geologic map of the Newton West 
quadrangle, Sussex and Warren Counties, New Jersey: 
U.S. Geological Survey Geologic Quadrangle Map 
GQ-1703, scale 1:24,000. 

·r37. --1957-90, U.S. Geological Survey unpublished data. 
38. Drake, A.A., Jr. , Aleinikoff, J.N., and Volkert, R.A., 1991a, 

The Mount Eve Granite (Middle Proterozoic) of north
ern New Jersey and southeastern New York, in Drake, 
A.A. , Jr., ed., Contributions to New Jersey geology: 
U.S. Geological Survey Bulletin 1952, p. C1-C10. 

39. ---1991b, The Byram Intrusive Suite of the Reading 
Prong; age and tectonic environment, in Drake, A.A. , 
Jr., ed., Contributions to New Jersey geology: U.S. 
Geological Survey Bulletin 1952, p. D1-D14. 

40. Drake, A.A. , Jr., and Epstein, J .B. , 1967, The Martinsburg 
Formation (Middle and Upper Ordovician) in the Del
aware Valley, Pennsylvania-New Jersey: U.S. Geolog
ical Survey Bulletin 1244-H, p. H1-H16. 

t 41. Drake, A.A., Jr. , Epstein, J .B., and Aaron, J.M., 1969, 
Geologic map and sections of parts of the Portland and 
Belvidere quadrangles New Jersey-Pennsylvania: U.S. 

Geological Survey Miscellaneous Investigations Series 
Map 1-552, scale 1:24,000. 

t 42. Drake, A.A. , Jr. , Kastelic, R.L. , Jr., and Lyttle, P.T., 1985, 
Geologic map of the eastern parts of the Belvidere and 
Portland quadrangles, Warren County, New Jersey: 
U.S. Geological Survey Miscellaneous Investigations 
Series Map 1-1530, scale 1:24,000. 

43. Drake, A.A., Jr., and Lyttle, P.T. , 1980, Alleghanian thrust 
faults in the Kittatinny Valley, New Jersey, in 

Manspeizer,.Warren, ed., Field studies of New Jersey 
geology and guide to field trips; 52nd annual meeting 
of the New York State Geological Association: Newark, 
N.J ., Rutgers University Press, p. 92-114. 

t44. ---1985, Geoiogic map of the Blairstown quadrangle, 
Warren County, New Jersey: U.S. Geological Survey 
Geologic Quadrangle Map GQ-1585, scale 1:24,000. 

t45. Drake, A.A., Jr., McLaughlin, D.B., and Davis, R.E., 1961, 
Geology of the Frenchtown quadrangle, New Jer
sey-Pennsylvania: U.S. Geological Survey Geologic 
Quadrangle Map GQ-133, scale 1:24,000. 

t46. --1967, Geologic map of the Riegelsville quadrangle, 
Pennsylvania-New Jersey: U.S. Geological Survey 
Geologic Quadrangle Map GQ-593, scale 1:24,000. 

t47. Drake, A.A., Jr., and Monteverde, D.H., 1992a, Bedrock 
geologic map of the Branchville quadrangle, Sussex 
County, New Jersey: U.S. Geological Survey Geologic 
Quadrangle Map GQ-1 700, scale 1:24,000. 

t48. --1992b; Bedrock geologic map of the Unionville 
quadrangle, Orange County, New York, and Sussex 
County, New Jersey: U.S. Geological Survey Geologic 
Quadrangle Map GQ-1699, scale 1:24,000. 

49. Drake, A.A., Jr., and Volkert, R.A., 1991, The Lake Hopat
cong Intrusive Suite (Middle Proterozoic) of the New 
Jersey Highlands, in Drake, A.A., Jr., ed., Contribu
tions to New Jersey geology: U.S. Geological Survey 
Bulletin 1952, p. A1-A9. 

tSO. --1993, Bedrock geologic map of the Newton East 
quadrangle, Sussex County, New Jersey: U.S . Geolog
ical Survey Geologic Quadrangle Map GQ-1 707, scale 
1:24,000. 

tSl. Drake, A.A., Jr., Volkert, R.A., Lyttle, P.T., and Germine, 
Mark,-1993, Bedrock geologic map of the Tranquility 
quadrangle, Sussex, Warren, and Morris Counties, 
New Jersey: U.S. Geological Survey Geologic Quad
rangle Map GQ-1717, scale 1:24,000. 

t52. Drake, A.A. , Jr. , Volkert, R.A., Monteverde, D.H., and 
Kastelic, R.L., Jr. , 1994, Bedrock geologic map of the 
Washington quadrangle, Hunterdon, Warren, and 
Morris Counties, New Jersey: U.S. Geological Survey 
Geologic Quadrangle Map GQ-1741, scale 1:24,000. 

53. Eby, G.N. , Sclar, C.B., and Myers, P.B. , 1992, A fission
track date on magmatic titanite from the Beemerville 
nepheline syenite, Sussex County, N.J.: Geological 
Society of America Abstracts with Program~ , v. 24, no. 
3, p. 18. 

54. Epstein, A.G., Epstein, J .B., Spink, W.J ., and Jennings, 
D.S., 1967, Upper Silurian and Lower Devonian stra
tigraphy of northeastern Pennsylvania, New Jersey, 
and southeasternmost New York: U.S. Geological Sur
vey Bulletin 1243, 74 p. 

t 55. Epstein, J.B., 1973, Geologic map of the Stroudsburg 
quadrangle, Pennsylvania-New Jersey: U.S. Geologi-



cal Survey Geologic Quadrangle Map GQ-1047 , scale 
1:24,000. . 

t56. --1984, Onesquethawan stratigraphy (Lower and Mid
dle Devonian) of northeastern Pennsylvania: U.S. 
Geological Survey Professional Paper 1337, 35 p. 

t 57. --1958-92, U.S. Geological Survey unpublished data. 
58. Epstein, J.B., and Epstein, A.G., 1972, The Shawangunk 

Formation (Upper Ordovician(?) to Middle Silurian) in 
eastern Pennsylvania: U.S. Geological Survey Profes
sional Paper 744, 45 p. 

t59. Epstein, J .B. , and Lyttle, P.T. , 1987, Trip C; structure and 
stratigraphy above, below, and within the Taconic 
unconformity, southeastern New York, in Waines, 
R.H., ed., New York State Geological Association field 
trip guidebook, 59th annual meeting: State University 
of New York, College at New Paltz, p. C1-C78. 

60. Ethington, R.L. , Furnish, W.M. , Jr., and Markewicz, F.J. , 
1958,· Ordovician conodonts in New Jersey: Journal of 
Paleontology, v. 32, no. 4, p. 763-765. 

t 61. Finney, S.C. , 1985-90, California State University at Long 
Beach unpublished data. 

62. Retcher, F.W., and Woodrow, D.L. , 1970, Geology and 
mineral resources of the Pennsylvania portion of the 
Milford and Port Jervis 15-minute quadrangles: Penn
sylvania Geological Survey, Fourth Series, Atlas 223, 
64 p., scale 1:62,500. 

t63. Goodspeed, R.M., 1970, An inv~stigation of the coexisting 
feldspars from the Precambrian plutonic rocks in the 
Wanaque area, New Jersey: New Brunswick, N.J., 
Rutgers University, unpublished Ph.D. dissertation, 
189 p. 

t64. Hague, J .M., Baum, J.L., Herman, L.A., and Pickering, 
R.J., 1956, Geology and structure of the Franklin
Sterling area, New Jersey: Geological Society of Amer
ica Bulletin, v. 67, no . 4, p. 435-473. 

65. Hall, L.M., in press, Bedrock geologic map of the White 
Plains quadrangle, New York: New York State 
Museum and Science Service Map and Chart Series, 
no. XXX, scale 1:XXX. 

t66. Harris, A.G., 1961-92, U.S. Geological Survey unpub
lished data. 

6 7. Hartnagel, C. A. , 1907, Upper Siluric and Lower Devonic 
formations of the Skunnemunk Mountain region: New 
York State Museum Bulletin 107, p. 39-54. 

t68. Herman, G.C., 1985-92, New Jersey Geological Survey 
unpublished data. 

t 69. Herman, G.C., Houghton, H.F., Monteverde, D.H. , and 
Volkert, R.A., 1992, Bedrock geologic map of the 
Pittstown and Remington quadrangles, Hunterdon and 
Somerset Counties, New Jersey: New Jersey Geolog
ical Survey, Open-File Map, OFM-10, scale 1:24,000. 

t70. Herman, G.C. , and Mitchell, J.P. , 1991, Bedrock geologic 
map of the Green Pond Mountain region from Dover 
to Greenwood Lake, New Jersey: New Jersey Geolog
ical Survey Geologic Map Series 91-2, scale 1:24,000. 

t71. Herman, G.C. , and Monteverde, D.H. , 1989, Tectonic 
framework of Paleozoic rocks of northwestern New 
Jersey; bedrock structure and balanced cross sections 
of the Valley and Ridge Province and southwest High
lands area, in Grossman, I.G., ed., Paleozoic geology 
of the Kittatinny Valley and southwest Highlands area, 
New Jersey: Easton , Penn., Geological Association of 

New Jersey, 6th annual field conference, Oct. 20-21, 
1989, p. 1-57, 3 pl. 

t72. Herman, G.C., and Volkert, R.A., 1995, Bedrock geologic 
map of the Newfoundland quadrangle, Passaic, Morris, 
and Sussex Counties, New Jersey: New Jersey 
Geological Survey Open-File Map, OFM-17, scale 
1:24,000. 

t73. Herpers, H.F., Jr., 1942-52, New Jersey Geological Survey 
unpublished data. 

t74. Hobson, J.P., Jr., 1963, Stratigraphy of the Beekmantown 
Group in southeastern Pennsylvania: Pennsylvania 
Geological Survey, Fourth Series, Bulletin G-37, 
331 p. 

t75. Hotz, P.E., 1953, Magnetite deposits of the Sterling Lake, 
New York-Ringwood, New Jersey area: U.S. Geolog
ical Survey Bulletin 982-F, p. 153-244. 

t76. Houghton, H.F., 1975-90, New Jersey Geological Survey 
unpublished data. 

t 17. Houghton , H.F. , Herman, G.C., and Volkert, R.A. , 1992, 
Igneous rocks of the Remington fault zone, central 
Newark basin, New Jersey; geochemistry, structure, 
and stratigraphy, in Puffer, J.I-L , and Ragland, P.C., 
eds., Eastern North American Mesozoic magmati~m : 

Geological Society of America Special Paper 268, 
p. 219-232. 

t78. Houghton, H.F. , and Volkert. R.A. , 1990, Bedrock geologic 
map of the Gladstone quadrangle, Morris, Hunterdon, 
and Somerset Counties, New Jersey: New Jersey 
Geological Survey Geologic Map Series 89-4, scale 
1:24,000. 

79. Howell, B.F., 1945, Revision of the Upper Cambrian faunas 
of New Jersey: Geological Society of America Memoir 
12, 46 p. 

80. Howell, B.F., Roberts, H.B., and Willard, Bradford, 1950, 
Subdivision and dating of the Cambrian of eastern 
Pennsylvania: Geological Society of America Bulletin, 
v. 61 , no. 12, p. 1355-1367. 

81. Karklins, O.L., and Repetski, J.E., 1989, Distribution of 
selected Ordovician conodont faunas in northern New 
Jersey: U.S. Geological Survey Miscellaneous Field 
Studies Map MF-2066, scale 1:185,000. 

t82. Kastelic, R.L., Jr., 1980, Precambrian geology and magne
tite deposits of the New Jersey Highlands in Warren 
County, New Jersey: U.S . Geological Survey Open
File Report 80-789, 155 p. 

83. Ktimmel, H.B., 1897, The Newark System; report of 
progress: New Jersey Geological Survey Annual 
Report 1896, p. 25-88. 

t84. ---1901, Report on Portland cement industry: New 
Jersey Geological Survey Annual Report 1900, 
p. 9-101. 

85. ---1908, Paleozoic sedimentary rocks of the Franklin 
Furnace quadrangle, New Jersey, in Spencer, A.C. , 
KUmmel, H.B., Salisbury, R.D., Wolff, J.E. , and 
PalachG, Charles, Descripton of the Franklin Furnace 
quadrangle, New Jersey: U.S. Geological Survey Geo
logic Atlas Folio 161 , p. 10-12. 

t86. --1889-1937, New Jersey Geological Survey unpub
lished data. 

t87. KUmmel, H.B. , and Weller, Stuart, 1902, The rocks of the 
Green Pond Mountain region: New Jersey Geological 
Survey Annual R~port 1901 , p. 1-51. 

3 



88. Lash , G.G., and Drake, A.A., Jr., 1984, The Richmond and 
Greenwich slices of the Hamburg klippe in eastern 
Pennsylvania; stratigraphy, sedimentology, structure , 
and plate tectonic implications: U.S. Geological Survey 
Professional Paper 1312, 40 p. 

t 89. Lewis, J .V., and Ki.lmmel , H.B. , 1910-1912, Geologic map 
of New Jersey: New Jersey Department of Conserva
tion and Economic Development, Atlas Sheet 40 , 
(revised 1931 by Ki.lmmel , H.B. , and 1950 by 
Johnson, M.E.), scale 1:250,000. 

t 90. Lyttle, P.T. , 1977-82, U.S. Geological Survey unpublished 
data. 

91. Lyttle, P.T. , and Epstein, J.B. , 1987, Geologic map of the 
Newark 1 x 2 degree quadrangle, New Jersey, Penn
sylvania , and New York: U.S . Geological Survey Mis
cellaneous Investigations Series Map I-1715 , scale 
1:250,000. 

92. Maclachlan, D.B. , 1979, Geology and mineral resources of 
the Temple and Fleetwood quadrangles, Berks 
County, Pennsylvania: Pennsylvania Geological Sur
vey Atlas 187a, b, scale 1:24,000. 

t 93. Manspeizer, Warren, 1980, Rift tectonics inferred from 
volcanic and clastic structures, in Manspeizer, Warren , 
ed. , Field studies of New Jersey geology and guide to 
field trips; 52nd annual meeting of the New York State 
Geological Association: Brunswick, N.J. , Rutgers Uni
versity Press, p. 314-351. 

94. Manspeizer, Warren, and Olsen, P.E. , 1981 , Rift basins of 
the passive margin; tectonics, organic-rich lacustrine 
sediments, basin analysis, in Hobbs, G.W. , ed., Field 
guide to the geology of the Paleozoic, Mesozoic, and 
Tertiary rocks of New Jersey and the central Hudson 
Valley, New York: New York, Petroleum Exploration 
Society of New York, p. 25-103. 

t95. Markewicz, F.J. , 1950-90, New Jersey Geological Survey 
unpublished data. 

96. Markewicz, F.J ., and Dalton , Richard, 1977, Stratigraphy. 
and applied geology of the lower Paleozoic carbon
ates in northwestern New Jersey, in Markewicz, F.J., 
Dalton , Richard, Spink, Walter, Metsger, Robert, and 
Lucey, Carol, Stratigraphy and applied geology of the 
lower Paleozoic carbonates in northwestern New Jer
sey, 42nd annual field conference of Pennsylvania 
Geologists, guidebook: Harrisburg, Pa. , p. 1-37. 

t 97. Markewicz, F.J. , and Dalton , R.F. , 1980, Lower Paleozoic 
carbonates; Great Valley, in Manspeizer, Warren , ed. , 
Field studies of New Jersey geology and guide to field 
trips; 52nd annual meeting of the New York State 
Geological Association: Brunswick, N.J ., Rutgers Uni
versity Press, p. 54-68. 

t 98. Markewicz, F.J ., Spink, W.J ., Kasabach, H.F., and others, 
1963 , Preliminary geologic map of the Belvidere area: 
Trenton, New Jersey Geological Survey, unpublished 
map, scale 1:24,000. 

99. Mather, W.W., 1840, Fourth annual report of the first 
geological district of the State of New York: New York 
Geological Survey Annual Report 4, p. 209- 258. 

tlOO. Mclaughlin, D.B. , 1945, Type sections of the Stockton and 
Lockatong formations (Pennsylvania and New Jersey): 

4 

Pennsylvania Academy of Science Proceedings, v. 19. 
p. 102-113. 

+101. - --1959, Mesozoic rocks , in Willard, Bradford, ed. , 
Geology and resources of Bucks County, Pennsylva
nia: Pennsylvania Geological Survey, 4th Series, Bul
letin C-9, chap. 4 , p. 55-162. 

t102. Merchant, J .S. , and Teet, J.E. , 1954, Progress report, 
Kittatinny limestone, Sussex County, New Jersey: 
Ogdensburg, N.J ., New Jersey Zinc Company, unpub
lished report on fi le at New Jersey Geological Survey, 
Trenton , 24 p. 

103 . Miller, R.L. , 1937, Stratigraphy of the Jacksonburg Lime
stone: Geological Society of America Bulletin, v. 48, 
no. 11 , p. 1687.,--1717. 

t104. Minard, J.P., 1959, The geology of Peapack-Ralston Valley 
in north-central New Jersey: New Brunswick, N.J. , 
Rutgers University, unpublished M.S. thesis, 103 p. 

tl05. Monteverde, D.H. , 1992, Bedrock geologic map of the New 
Jersey portions . of the Culvers Gap and Ldke 
Maskenozha quadrangles , Sussex County, New Jersey: 
New Jersey Geological Survey Geologic Map Series 
92-1 , scale 1:24,000. 

t106. --1985-92, New Jersey Geological Survey unpub
lished data. 

107. Monteverde, D.H., and Herman, G.C. , 1989, Lower Pale
ozoic environments of deposition and the discontinu
ous sedimentary deposits atop the Middle Ordovician 
unconformity in New Jersey, in Grossman, I.G., ed. , 
Paleozoic geology of the Kittatinny Valley and south
west Highlands area, New Jersey: Easton, Penn., Geo
logical Association of New Jersey, 6th annual field 
conference, Oct. 20-21 , 1989, p. 95-120. 

t108. New Jersey Geological Survey, 1850-1992, Permanent 
notes on file at New Jersey Geological Survey, Tren
ton . 

t109 . New Jersey Zinc Company, 1850-1990, Unpublished data. 
110. Olsen, P.E., 1980, The latest Triassic and Early Jurassic 

formations of the Newark basin (eastern North Amer
ica, Newark Supergroup) ; stratigraphy, structure, and 
correlation: New Jersey Academy of Science Bulletin, 
v. 25, no . 2 , p. 25-51. 

111. ---1985, Distribution of organic-matter-rich lacustrine 
rocks in the early Mesozoic Newark Supergroup, in 
Robinson, G.R., Jr. , and Froelich, A.J., eds., Proceed
ings of the second U.S. Geological Survey workshop 
on the early Mesozoic basins of the Eastern United 
States: U.S . Geological Survey Circular 946, p. 61--64. 

112. Olsen, P.E. , Schlische, R.W., and Gore, P.J.W., eds., 1989, 
Sedimentation and basin analysis in siliciclastic rock 
sequences; volume 2, tectonic, depositional , and 
paleoecological history of the early Mesozoic rift basins, 
eastern North America: Washington , D.C. , American 
Geophysical Union, 28th International Geological 
Congress, Field Trip Guidebook T351 , 174 p. 

1113. Offield, T.W. , 1967 , Bedrock geology of the Goshen
Greenwood Lake area , New York: New York State 
Museum and Science Service Map and Chart Series, 
no. 9, 77 p. 

1114. Owens, J .P., 1957-90, U.S . Geological Survey unpub
lished data . 

115. Palmer, A.R .. and Rozanov, A.'( , 1976 , Archaeocyatha 
fro m New Jersey; evidence for an intra-Cambrian 
unconformity in the north-central Appalachians: Geol
ogy, v. 4, p. 773- 774. 



1116. Parker, R.A. , 1993, Stratigraphic relations of the sedimen
tary rocks below the (Lower Jurassic) Orange Moun
tain Basalt northern Newark Basin, New Jersey and 
New York: U.S . Geological Survey Miscellaneous Field 
Studies Map MF-2208, scale 1:100,000. 

t117. --1985-92, U.S . Geological Survey unpublished data. 
t118. Parker, R.A., Houghton, H.F., and McDowell , R.C. , 1988, 

Stratigraphic framework and distribution of early Mes
ozoic rocks of the northern Newark basin, New Jersey 
and New York, in Froelich, A.J ., and Robinson, G.R. , 
Jr. , Studies of the early Mesozoic basins of the Eastern 
United States: U.S . Geological Survey Bulletin 1776, 
p. 31-39. 

t 119. Panillo, D.G., 1960, Precambrian geology of the Wanaque
Butler area: New Brunswick, N.J ., Rutgers University, 
unpublished Master's thesis, 60 p. 

120. Parris, D.C. , and Cruikshank, K.M., 1992, Graptolite bio
stratigraphy of the Ordovician Martinsburg Formation 
in New Jersey and contiguous areas: New Jersey 
Geological Survey, Geological Survey Report 28, 18 p. 

tl21. Perissoratis, Constantine, 1974, Jutland Klippe; a Taconic 
type allochthon in western New Jersey: New York, City 
University of New York, Queens College, unpublished 
M.S. thesis, 117 p. 

122. Perissoratis, Constantine, Brock, P.W.G., Brueckner, H.K. , 
Drake , A.A., Jr. , and Berry, W.B.N., 1979, The 
Taconides of western New Jersey; New evidence from 
the Jutland klippe; summary: Geological Society of 
America Bulletin, p. II, v. 90, no. 1, p. Il154-II177. 

t123. Puffer, J .H., and Lechler, Paul, 1980, Geochemical cross 
sections through the Watchung Basalt of New Jersey: 
Geological Society of America Bulletin, pt. I, v. 91, 
no. 1, p. 17-1110. 

124. Puffer, J .H. , Volkert, R.A. , and Hozik, M.J ., 1991 , Probable 
Late Proterozoic mafic dikes in the New Jersey High
lands: Geological Society of America Abstracts with 
Programs, v. 23 , no. 1, p. 118. 

125. Ratcliffe , N.M., 1987, High Ti02 metadiabase dikes of the 
Hudson Highlands, New York. and New Jersey; possi
ble late Proterozoic rift rocks in the New York recess: 
American Journal of Science, v. 287, no. 8, 
p. 817--850. 

t126. Repetski, J .E. , 1977-92, U.S . Geological Survey unpub
lished data. 

t127. Resch , N.K. , 1967, New Jersey Department of Transporta
tion unpublished data. 

128 . Riva, John , 1969, Middle and Upper Ordovician graptolite 
faunas of St. Lawrence lowlands of Quebec and Anti
costi Island, in Kay, Marshall , ed. , North Atlantic; 
geology and continental drift: American Association of 
Petroleum Geologists Memoir 12 , p. 513-556. 

129. ---1974, A revision of some Ordovician graptolites of 
eastern North America: Paleontology, v. 17, pt. 1, 
p. 1-40. 

130. Rogers, H.D. , 1836, Report on the geological survey of the 
State of New Jersey: Philadelphia , Desilver, Thomas, & 
Co. , 174 p. 

tl31. Sims, P.K., 1958, Geology and magnetite deposits of Dover 
District, Morris County , New Jersey: U.S. Geological 
Survey Professional Paper 287, 162 p. 

t132. Sims, P.K. , and Leonard, B.F., III, 1952, Geology of the 
Andover mining district, Sussex County, New Jersey: 
New Jersey Department of Conservation, Geologic 
Series Bulletin 62, 46 p. 

t133 . Smith, B.L. , 1969, The Precambrian geology of the central 
and northeastern parts of the New Jersey Highlands, in 

Subitzky, Seymour, ed. , Geology of selected areas in 
New Jersey and eastern Pennsylvania and guidebook 
of excursions: New Brunswick, N.J. , Rutgers University 
Press, p. 35-47. 

t134. Spencer, A.C. , KUmmel , H.B., Wolff, D.E., Salisbury, RD., 
and Palache , Charles , 1908, Description of Franklin 
Furnace quadrangle, New Jersey: U.S. Geological Sur
vey Geologic Atlas Folio 161 , 27 p. , scale 1:62 ,500. 

tl35 . Spink, W.J ., 1967, Stratigraphy and structure of the Pale
ozoic rocks of northwestern New Jersey: New Brun
swick, N.J ., Rutgers University, unpublished Ph.D. 
dissertation, 311 p. 

t136. Stone, B.D., 1984-92, U.S. Geological Survey unpublished 
data. 

t137 . Sugarman, P.J., 1984-92, New Jersey Geological Survey 
unpublished data. 

138. Sweet, W.C. , and Bergstrom, S.M., 1986, Conodonts and 
biostratigraphic correlation: Annual Review of Earth 
and Planetary Science, v. 14, p. 85-112. 

t139. Van Houten, F.B., 1969, Late Triassic Newark Group, 
northcentral New Jersey and adjacent Pennsylvania 
and New York, in Subitzky, Seymour, ed., Geology of 
selected areas in New Jersey and eastern Pennsylvania 
and guidebook of excursions: New Brunswick, N.J. , 
Rutgers University Press, p. 314-347. 

140. Vanuxem, Lardner, 1840, Fourth annual report of the 
geological survey of the third district: New York Geo
logical Survey Annual Report 4 , p. 355-383. 

141. ---1842, Geology of New York, part III , comprising the 
survey of the third geological district: Albany, N.Y. , 
306 p. 

t142. Volkert, R.A., 1988a, Geologic map of the Mendham 
quadrangle, Morris County, New Jersey: New Jersey 
Geological Survey Geologic Map Series 88-3, scale 
1:24,000. 

tl43. ---1988b, Provisional geologic map of the Proterozoic 
rocks of the Morristown quadrangle, New Jersey: New 
Jersey Geological Survey Geologic Map Series 88-4, 
scale 1:24,000. 

tl 44. ---1989, Provisional bedrock geologic map of the 
Proterozoic and lower Paleozoic rocks of the Califon 
quadrangle , Hunterdon and Morris Counties, New 
Jersey: New Jersey Geological Survey Geologic Map 
Series 89-3, scale 1:24,000. 

t 145. ---1985-92, New Jersey Geological Survey unpub
lished data. 

t146. Volkert, R.A. , and Drake , A.A. , Jr. , 1986, Some middle 
Proterozoic rocks of the New Jersey Highlands, in 

Husch. J .M., and Goldstein , F.R. , eds. , Geology of the 
New Jersey Highlands and radon in New Jersey: 
Randolph, Geological Association of New Jersey, 3rd 
annual field conference , Oct. 24-26, 1986, p. 1-17. 

t147. ---1990, New geologic map of the New Jersey High
lands: Geological Society of America Abstracts with 
Programs. v. 22 , no. 2. p. 76-77. 

5 



t148. Volkert, R.A., Drake, A.A., Jr., Hull, J.M~ , and Koto, R.Y., 
1986, Road log for the field trip on the geology of the 
New Jersey Highlands, in Husch, J.M., and Goldstein, 
F.R., eds., Geology of the New Jersey Highlands and 
radon in New Jersey: Randolph, N.J., Geological Asso
ciation of New Jersey, 3rd annual field conference, Oct. 
24-26, 1986, p. 67-116. 

t149. Volkert, R.A., Markewicz, F.J. , and Drake, A.A., Jr.: 1990, 
Bedrock geologic map of the Chester quadrangle, 
Morris County, New Jersey: New Jersey Geological 
Survey Geologic Map Series 90-1, scale 1:24,000. 

t150. Volkert, R.A., Monteverde, D.H. , and Drake, A.A., Jr., 
1989, Bedrock geologic map of the Stanhope quad
rangle, Sussex and Morris Counties, New Jersey: U.S. 
Geological . Survey Geologic Quadrangle Map 
GQ-1671, scale 1:24,000. 

t151. --in press, Bedrock geologic map of the Hackettstown 
quadrangle, Morris, Warren, and Hunterdon Counties, 
New Jersey: New Jersey Geological Survey, scale 
1:24,000. 

t152. Weller, Stuart, 1903, The Paleozoic faunas: New Jersey 
Geological Survey Report on Paleontology, v. III, 
462 p. 

6 

153. Wherry, E.T., 1909, The early Paleozoic of the Lehigh 
Valley district, Pennsylvania: Science, new series, v. 
30,416 p. 

154. White, I.C. , 1882, The geology of Pike and Monroe Coun
ties: Pennsylvania Geological Survey, 2nd series, 
Report G-Q, 407 p. 

155. White, I.C. , 1883, The geology of the Susquehanna River 
region in the six counties of Wyoming, Lackawanna, 
Luzerne, Columbia, Montour, and Northumberland: 
Pennsylvania Geological Survey, 2nd Report of 
Progress G-7, 464 p. 

156. Willard, Bradford, 1937, Hamilton correlations: American 
Journal of Science, 5th series, v. 33, no. 196, 
p. 264-278. 

157. --1938, A Paleozoic section at Delaware Water Gap: 
Pennsylvania Geological Survey, 4th series, Bulletin 
G-11, 35 p. 

158. Wolff, J.E., and Brooks, A. H., 1898, The age of the Franklin 
white limestone of Sussex County, New Jersey: U.S. 
Geological Survey 18th Annual Report, pt. 2, 
p. 425-457. 

t159 . Young, D.A., 1969, Petrolbgy and structure of the west
central New Jersey highlands: Providence, R.I., Brown 
University, unpublished Ph.D. dissertation, 194 p. 

160. Zartman, R.E., Brock, M.R. , Hey!, A.V., and Thomas, H.H. , 
1967, K-Ar and Rb-Sr ages of some alkalic intrusive 
rocks from central and eastern United States: American 
Journal of Science, v. 265, no. 10, p. 848-870. 


	Cover
	1
	2
	3
	4
	5
	6



